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NBSeq 
 

 

Explore potential applications of whole 
exome sequencing (WES) to public health 
newborn screening (NBS). 

 

Specifically, evaluate the feasibility of WES 
to replace or augment MS/MS for metabolic 
disorders.  
 

 

 

 



Required 3 Components of NSIGHT 

Clinical 
Research  

Ethical, Legal, 
and Social 

Implications  

 

Genomic 
Sequencing  

 



Project 1 
 

Å1570 dried blood spots from the California Department of 
Public Health Biobank 

ï1357 true positive metabolic disorder cases 

ï203 false positive and false negative metabolic disorder 
cases 

ÅExtract and sequence DNA (WES) 

ÅAnnotate variants in a set of ~90 primary metabolic genes and 
additional genes identified through pathway analysis 

Å Identify variants associated with metabolic disorders. Compare 
with variants found in false positive and false negatives 

 

 

 



Project 2 
 
ÅBuild on success of newborn screening for early detection of 

severe combined immunodeficiency (SCID) 

ÅNon-SCID immune disorders would also benefit from early 
diagnosis and treatment. There are >240 known and additional 
unknown primary immunodeficiency genes, but no screening 
biomarkers comparable to TRECs for non-SCID 

ÅCould WES identify actionable conditions prior to onset of 
severe infectious complications? 

ÅProject will enroll 50 individuals with poorly characterized 
immune defects who were born in CA in 1982 or later 

ÅStored NBS blood spots are retrieved for WES. Analysis is by 
VARANT pipeline of Brenner et al. 

 

 

 



Project 3 
 

How will next-generation sequencing enhance, challenge, or 
transform traditional state-mandated NBS? How άǎƘƻǳƭŘέ ƛǘ? 

 

 

 

 

 

Å In collaboration with UCSF IRB, to develop a policy for return of 
incidental finding when conducting whole genome analysis in 
infants or children. 

ÅTo determine the views, perspectives, and value preferences of 
key stakeholders about the potential expansion of NBS programs 
with NGS. 

ÅTo identify, in collaboration with the UC Hastings College of Law, 
the constitutional issues raised by the potential incorporation of 
whole genome analysis into NBS. 

ÅTo create, in collaboration with other NSIGHT investigators and  
the Hastings Center, a national policy board that will develop (and 
disseminate) recommendations about the appropriate use of 
whole genome analysis in newborns. 



Most ǇŀǊŜƴǘǎ ŘƻƴΩǘ remember NBS 
 

 

άL ŘƻƴΩǘ ǊŜŀƭƭȅ ǊŜƳŜƳōŜǊ ώb.{ϐΦ aȅ ǎƻƴ ǿŀǎ ŀ 
preemie, I had a C-ǎŜŎǘƛƻƴΧ¢ƘŜǊŜ ǿŀǎ ŀ ƭƻǘ ƻŦ 
crazy stuff going on, so I have no memory, 
ƘƻƴŜǎǘƭȅΦέ 



Perspectives from those with experience of 
immunodeficiency disorders 

 

ÅάIŀŘ ǎƻƳŜōƻŘȅ ŀǎƪŜŘ ƳŜ ŀŦǘŜǊ ŀƭƭ ǘƘŜ ǘǊŀǳƳŀ 
ƻŦ ƎƛǾƛƴƎ ōƛǊǘƘΣ ΨŘƻ L ǿŀƴǘ ŀƴ ŀŘŘƛǘƛƻƴŀƭ ǘŜǎǘ ƻƴ 
Ƴȅ ŎƘƛƭŘΣΩ L Ƴŀȅ ƘŀǾŜ ǎŀƛŘ ƴƻΧΦL ǿƻǳƭŘΩǾŜ 
ǊŜƎǊŜǘǘŜŘ ǘƘŀǘ ŘŜŎƛǎƛƻƴΧ{ƻ L ǘƘƛƴƪ ŜǾŜǊȅƻƴŜ 
ǎƘƻǳƭŘ Řƻ ƛǘ ōŜŎŀǳǎŜ ǘƘŜǊŜ ƛǎ ƴƻ ǊƛǎƪΦέ  



The Starting Question 

What is the appropriate balance between 
parental consent and public governance in NBS? 

 



Deliberative Community Engagement 

 

The CONSIDER Project 

 
PI: Julie Harris-Wai, PhD, MPH 

AHRQ: R21 HS023547 



Purpose 

 
To generate informed, deliberative , community- 
based recommendations to inform critical and 

time urgent policy decisions.  
 

Co-Investigator 
Bob Currier, PhD 

(California Department of Public Health) 
 

This presentation does not reflect the views of CDPH 
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Balancing Consent and Governance 

Governance 

Consent 

Entrustment 
model 

Consent  
model 

* Copyright 2015 Based on Steven Joffe 



Promise of Deliberative Community 
Engagement 

ÅMove past the limits of individual informed 
consent/choice as the sole strategy for 
implementation 

ÅDebate/discuss tradeoffs 

Å{Ŝǘ ƳŜŀƴƛƴƎŦǳƭ άŘŜŦŀǳƭǘǎέ ƛƴ ǘƘŜ ǇƻƭƛŎȅ ŀǊŜƴŀ 

Å/ƻƴǎƛŘŜǊ ƛƳǇŀŎǘ ƻŦ άŦŀƭǎŜ ǇƻǎƛǘƛǾŜέ ǊŜǎǳƭǘǎ 

ÅAddress broad public concerns such as 
eugenics, privacy vs research benefit 



Arguments in favor of goverance 

 

Å¢ƘŜ άŎŀǇǘǳǊŜέ ƻŦ ǘƘŜ ǇƻƭƛŎȅ ǇǊƻŎŜǎǎ ōȅ ǎǇŜŎƛŀƭ 
interest groups (advocates) reflects a 
άŘŜƳƻŎǊŀǘƛŎ ŘŜŦƛŎƛǘΦέ 



Kristin L.  Carman , Coretta  Mallery , Maureen  Maurer , Grace  Wang , Steve  Garfinkel , Manshu  Yang , Dierdre  Gilmo... 

 Effectiveness of public deliberation methods for gathering input on issues in healthcare: Results from a randomized trial 

Social Science &amp; Medicine, Volume 133, 2015, 11 - 20 



Summary: 

Deliberative Community 

Engagement 

ÅKey conditions for meaningful 

deliberation 

 

ïTime 

ïInformation 

ïAtmosphere of Mutual Respect 



Demographics 

Å33 Participants selected to represent the full 
diversity of the California population 

 

ÅSimultaneous interpretation allowed the 
participation of mono-lingual Spanish 
speakers 



Provide Information and 
 Answer Questions 

 

ÅwŜŎŜƛǾŜŘ άōǊƛŜŦƛƴƎ ōƻƻƪέ ŀƘŜŀŘ ƻŦ ŜǾŜƴǘΦ 







Large and Small Group Discussion 

 

ÅOver four full days (two weekends) 

 

ÅProfessional facilitation 




